Background {#Sec1}
==========

Pressure ulcers are the common conditions among patients hospitalized in acute and chronic care facilities and impose a significant burden on patients, their relatives and caregivers \[[@CR1]\]. Now days, pressure ulcers are recognized worldwide as one of the five most common causes of harm to patients and preventable patient safety problem. Also increasingly described as an indicator of the quality of care provided by health care organizations \[[@CR2]-[@CR4]\].

Pressure ulcers have been described as one of the most costly and physically debilitating complications since the 20^th^ century. The pain and discomfort of pressure ulcer delays rehabilitation, prolongs illness and timing of discharge, and also contribute to disability and death. These dramatically raise health care costs as a result of the need for supplies and nursing hours \[[@CR5]\]. Moreover, health care budgets expend billion of dollars worldwide on prevention and treatment of patients with extended hospital stays from pressure ulcer development \[[@CR6]\]. It has been estimated that the cost of treating pressure ulcer is 2.5 times higher than the cost of preventing \[[@CR7]\]. In USA, pressure ulcers remain a major health problem affecting approximately 3 million adults \[[@CR8]\]. A systematic review of 31 studies found that pressure ulcers significantly limit many aspects of an individual's well-being, including general health and physical, social, financial and psychological quality of life \[[@CR9]\]. So, the burden of pressure ulcers goes beyond increasing health care costs to loss of life \[[@CR10]\].

According to an international literature, it has been identified that nurses' knowledge of the prevention of pressure ulcers is poor, which is reflected in their practices as they do not comply with best practice guidelines \[[@CR11]\]. Study conducted in Sweden on nurses' knowledge and practice of existing guidelines on prevention of pressure ulcer found that, majority of them had inadequate knowledge and practice to implement guidelines \[[@CR12]\]. Similarly, a study in Belgian Hospital found that knowledge of nurses about the prevention of pressure ulcers was inadequate \[[@CR13]\]. Poor knowledge and practice of nurses have its own significant contribution for higher prevalence of pressure ulcers \[[@CR14]\]. Moreover, a study in Bahir Dar, Ethiopia found that a total of 71 pressure ulcers were detected in 422 patients, with the prevalence rate of 16.8 %. The prevalence of pressure ulcer was higher in male respondents than in female respondents \[[@CR15]\].Because, even if the prevention of pressure ulcers is a multidisciplinary responsibility, usually nurses play a major role and it is considered to be an essential part of nursing care in high income countries. Thus preventing ulcer should be the goal of all nurses \[[@CR16]\] but it is rarely researched in low income countries like Ethiopia.

In Ethiopia there is lack of evidence on nurses' knowledge and practice of pressure ulcer prevention. Therefore, this study set out to assess the level of nurses' knowledge and practice on prevention of pressure ulcer and thereby generate appropriate information that can be used by program managers and stakeholders in the prevention and interventions of pressure ulcer.

Methods {#Sec2}
=======

Study design and set up {#Sec3}
-----------------------

An institutional based cross sectional study was conducted among nurses working in Gondar University hospital. The hospital is located in Gondar town, Amhara regional state Northwest Ethiopia. Gondar is 740 km from the capital Addis Ababa. The hospital was established in 1954 and provides outpatient and inpatient services for more than 5 million peoples living in its catchment area.

Sample size and sampling procedure {#Sec4}
----------------------------------

The sample size was determined by using single population proportion formula with the assumption of: 50 % proportion, 95 % confidence level and 5 % margin of error. Given that the source population was less than 10,000 correction formula was used and 5 % non-response was added, making the final sample size 201. Since the total number of nurses working in the hospital was 255, the study involved all of them to increase the power of the study.

Data collection tool and procedure {#Sec5}
----------------------------------

Data were collected using a structured and pretested self administered questionnaire. The questionnaire and the consent form were prepared in English. Participants were asked 22 knowledge based and 22 practice based questions to assess their level of knowledge and practice towards prevention of pressure ulcer. Four midwife nurses and Public Health Officers collected the data with close supervision. Data quality was controlled by giving trainings and appropriate supervisions for data collectors. The overall supervision was carried out by the principal investigator. A pre-test was conducted using 6 % of the questionnaire on nurses who were working in Bahir Dar Referral Hospital. Appropriate modifications were made after analyzing the pretest result before the actual data collection.

The appropriateness of the instrument was measured through a pre-testing exercise, and the constraining factors were rectified. Prior to applying the survey instrument, the researchers engaged different expert reviewers as subject matter specialists at Gondar University Hospital to evaluate and finalize the instrument. Regarding to the reliability, the study used Cronbach's coefficient alpha to measure consistency, complementarily and correlation coefficient. To generate the Cronbach's alpha results, validation of the instrument was conducted through a pilot study and the results obtained had an overall Cronbach's alpha of (r) = 0.76.

Operational definitions {#Sec6}
-----------------------

### Pressure ulcer {#Sec7}

a lesion of skin or underlying tissues by direct unrelieved pressure for more than 3 hours on the skin.

### Good knowledge {#Sec8}

Nurses, who scored above the mean score of the knowledge questions, were considered as having good knowledge on pressure ulcer prevention. But in the contrarily, those scored below the mean value considered as having poor knowledge towards prevention of pressure ulcer.

### Good practice {#Sec9}

Nurses who scored above the mean score of the practice questions related to prevention of pressure ulcer were considered to have good practice. But in the contrarily, those who scored below the mean score were considered as having poor practice towards prevention of pressure ulcer.

Data processing and analysis {#Sec10}
----------------------------

The questionnaires filled by the nurses were checked for completeness and entered into EPI INFO version 3.5.3 statistical software and then exported to SPSS version 20 for further analysis. Descriptive statistics was used to describe the study population in relation to relevant variables. Both bivariate and multivariate logistic regression models were used to identify associated factors. Odds Ratios and their 95 % Confidence Intervals were computed and variables with p - value less than 0.05 were considered as significantly associated with the outcome variable.

Ethical considerations {#Sec11}
----------------------

Ethical clearance was obtained from University of Gondar, Ethical Review Committee of Department of Nursing. A formal letter of cooperation was written to Gondar University Hospital. After the purpose and objective of the study had informed, verbal consent was obtained from each study participant. Data were kept anonymously in the distributed questionnaire in order to keep confidentiality.

Results {#Sec12}
=======

Socio-demographic characteristics of the study participants {#Sec13}
-----------------------------------------------------------

Out of the expected 255 respondents, 248 agreed to participate in the study, yielding a response rate of 97.3 %. The mean age of the respondents was 28.25 years (SD = 5.1). Around half (53.6 %) were single. Nearly half of them (50.8 %) were males, two third (62.5 %) of the nurses had bachelor degree. Most (92.7 %) had working experience of less than 10 years (Table [1](#Tab1){ref-type="table"}).Table 1Percentage distribution of the study participants by of Socio Demographic Characteristics, Gondar University Hospital, Northwest Ethiopia, 2014VariablesFrequency (n= 248)Percentage (100%)Mean with SDSexMale12650.8Female12249.2Age (in years)20-3020683.131-403112.528.25 ± 5.1≥41114.4Marital statusSingle13353.6Married12245.2Divorced31.2Level of educationDiploma in nursing9337.5Bachelor in nursing15562.5Service experience≤1023092.711-20187.34.33 ±3.5

Organizational factors on prevention of pressure ulcer {#Sec14}
------------------------------------------------------

Majority (91.1 %) of the nurses had not received any formal training and 223 (89.9 %) of them were not using any existing guidelines about risk assessment and prevention of pressure ulcer. More than half of the nurses (53.2 %) were not satisfied with the nursing leadership of the hospital. More than three quarter (78.6 %) of the nurses disagreed to the time given for each patient care. While Less than half (43.5 %) of the nurses reported staff shortage, big majority (88.3 %) of them agreed the hospital had inadequate facilities and equipments (Table [2](#Tab2){ref-type="table"}).Table 2Percentage distribution of nurses' organizational factors, Gondar University Hospital, Northwest Ethiopia, 2014VariablesFrequency (n=248)Percentage (%)Formal training on pressure ulcerYes228.9No22691.1Guidelines on pressure ulcerYes2510.1No22389.9Nursing leadershipSatisfied11646.8Not satisfied13253.2Time for patientsAgree5321.4Disagree19578.6Staff shortageAgree10843.5Disagree14056.5Inadequate facilities and equipmentsAgree21988.3Disagree2911.7

Knowledge of pressure ulcer prevention {#Sec15}
--------------------------------------

Participants were asked 22 questions to assess their knowledge on pressure ulcer prevention, and they were categorized in to two groups based on their score in relation to the mean. The mean score was 12.79 (SD = 3.21). More than half (54.4 %) of the respondents were found to have good knowledge, while a substantial proportion (45.6 %) of the respondents were not (Fig. [1](#Fig1){ref-type="fig"}).Fig. 1Nurses' knowledge and practice regarding to prevention of pressure ulcer, Gondar University Hospital, Northwest Ethiopia, 2014

From the six dimensions of knowledge regarding prevention of pressure ulcer, the nurses had a poor knowledge on three including risk assessment, skin care and management for mechanical loads. But, they possessed a good knowledge on factors related to pressure ulcer formation (M = 71.9, SD = 25.2), benefit of nutrition to maintain healthy skin (M = 69.9, SD = 29.1) and importance of staff training (M = 60.7, SD = 34.2) (Table [3](#Tab3){ref-type="table"}).Table 3Frequency and percentage distribution of the nurses' knowledge on prevention of pressure ulcer (N= 248) in Gondar University Hospital, Northwest Ethiopia, 2014Nurses knowledge regarding to pressure ulcerRate of nurse's knowledgeCorrectIncorrectn%n%1. High loading pressure is the contributing factor for pressure ulcer formation17570.67329.42. Immobility is the most important factor for pressure ulcer Formation in an 80- years old man with fracture hip and bedridden15863.79036.33. Feces is the favorable environment for bacterial growth in the form of maceration for a young man having head injury with unconsciousness18474.26425.84. Low albumin is the critical determinant for pressure ulcer formation19679.05221.05. Head to toe skin assessment is an assessment procedure for a patient with spinal cord injury who is at high risk for pressure ulcer development15060.59839.56. Braden scale is the risk assessment scale for pressure ulcer development13855.611044.47. Risk assessment scale is an appropriate method for assessing an individual who is at risk for pressure ulcer development12550.412349.68. Partial skin loss with blister and abrasion is correct answer for the sign of stage II pressure ulcer19980.24919.89. Pale , red , or blue -- gray discoloration on the skin is the sign for pressure ulcer development9739.115160.910. Topical cream is appropriate method for skin care4016.120883.911. Turn position for every 2 hours is significant activity for protecting skin damage19478.25421.812. Cleansing soil and using skin barrier cream or lotion activity is appropriate for preventing maceration for a 78 -- years old man having a stroke with hemiplegic14759.310140.713. Lift up the patient without dragging is a correct practice for maintaining skin integrity9638.715261.314. Use pillow under the patients leg to prevent heel ulcer6927.817972.215. Vitamin C and E is important to maintain healthy skin19478.25421.816. High protein and high calorie needs to be offered to a 85- years Old bedridden patient who has BMI \< 18.516767.38132.717. Serum albumin is an appropriate lab test for nutritional assessment of pressure ulcer patient15964.18935.918. Turn position is an appropriate nursing care for managing mechanical load15964.18935.919. Lift patient without dragging is appropriate activity to reduce friction for an 80- years old man having fracture hip with skeletal traction16064.58835.520. Elevate the head of bed \< 30^0^ is the activity for reducing shearing force6626.618273.421. Schedule of Turing position is necessary educational Information for reducing pressure ulcer formation16867.78032.322. In- service training on pressure ulcer prevention is the best Educational activity that enhances competency of staff nurses in preventing pressure ulcer13353.611546.4

Nurses' practice regarding to prevention of pressure ulcer {#Sec16}
----------------------------------------------------------

By using 22 practice based questions, the mean practice score of the respondents was found to be 12.16 (SD = 9.75) (Table [4](#Tab4){ref-type="table"}). Nearly half (48.4 %) of the respondents had good practice; whereas the remaining 51.6 % respondents had poor practice of pressure ulcer prevention (Fig. [1](#Fig1){ref-type="fig"}).Table 4Frequency and percentage distribution of nurses' practice on prevention of pressure ulcer (N=248) in Gondar University Hospital, Northwest, 2014Nurses practice on pressure ulcer preventionRate of nurse's practiceAlways (%)Sometimes (%)Never (%)1. I Observe how other nurses assess the risk factors4.842.352.92. I identify common contributing factors8.141.150.83. I do a skin assessment5.218.176.74. I use risk assessment scale5.614.979.55. I document all data12.917.769.46. I assess and provide management of pain41.130.628.37. I perform skin care as a routine work15.744.439.98. I place the pillow under the patient's leg7.332.760.09. I use water filled glove under the patient's leg6.531.062.510. I use or advice caregiver to use creams or oils4.428.667.011. I pay more attention to pressure points17.732.350.012. I perform lab tests5.213.381.513. I provide vitamin and food8.930.260.914. I monitor a protein and calorie diet4.027.468.615. I avoid dragging39.523.836.716. I always use a special mattress10.921.068.117. I avoid massage42.718.139.218. I avoid using donut -- shape (ring) cushion34.723.841.519. I turn a patient position every two hours.12.931.955.220. I put pillows under the patient's leg ankle8.127.859.121. I always attend seminars4.415.779.922. Give advice to the patient or caregiver8.930.660.5

Factors associated with nurses' knowledge regarding to prevention of pressure ulcer {#Sec17}
-----------------------------------------------------------------------------------

Level of education, length of work experience and formal training on prevention of pressure ulcer were found to have significant and independent effect on nurses' knowledge regarding to prevention of pressure ulcer, while availability of guidelines about pressure ulcer prevention was not significantly associated at p-value of \< = 0.05.

Those nurses who had bachelor degree were 2.4 times \[AOR = 2.4, 95 % CI (1.39-4.15)\] more likely to have a good knowledge on prevention of pressure ulcer as compared to those nurses who had diploma. Nurses who had work experience of 11-20 years were 4.8 times \[AOR = 4.8, 95 % CI (1.31-10.62)\] more likely to have good knowledge than nurses with less than 10 years of work experience.

Those nurses who had formal training about pressure ulcer were 4.1 times \[AOR = 4.1, 95 % CI (1.29-9.92)\] more likely to have good knowledge than those nurses who did not took training about pressure ulcer (Table [5](#Tab5){ref-type="table"}).Table 5Bivariate and Multivariate analysis of factors associated with nurses' knowledge regarding to prevention of pressure ulcer, Gondar university Hospital, Northwest Ethiopia, 2014KnowledgeGood, n (%)Poor, n (%)COR (95% CI)AOR (95% CI)Level of educationDiploma39(41.9)54(58.1)1.001.00Bachelor96(61.9)59(38.1)2.3(1.33-3.81)2.4(1.39-4.15)Work experience1-10120(52.2)110(47.8)1.001.0011-2015(83.3)3(16.7)4.6(1.29-10.26)4.8(1.31-10.62)TrainingYes18(81.8)4(18.2)4.2(1.38-9.78)4.1(1.29-9.92)No117(51.8)109(48.2)1.001.00GuidelinesYes20(80.0)5(20.0)3.8(1.36-10.36)No115(51.6)108(48.4)1.00\*\*Not significant in the multivariate analysis (back ward stepwise logistic regression)

Factors associated with nurses' practice of pressure ulcer prevention {#Sec18}
---------------------------------------------------------------------

Satisfaction with nursing leadership, Having formal training on pressure ulcer prevention, staff shortage and inadequate facilities and equipments were found to have significant and independent effect on practice of nurses' towards prevention of pressure ulcer, while level of education, length of work experience were not significantly associated at p-value of \< = 0.05.

Nurses who were satisfied with nursing leadership were around 2 times \[AOR = 1.9, 95 % CI (1.04-3.82)\] more likely to have good practice of pressure ulcer prevention when compared to those who were not. Study participants who agreed about staff shortage in the work place were 93 % \[AOR = 0.07, 95 % CI (0.03-0.13)\] less likely to have good practice than nurses who disagreed about the shortage of staff. Moreover, respondents who agreed about inadequate facilities and equipments in the work place were 60 % \[AOR = 0.4, 95 % CI (0.19-0.83)\] less likely to have good practice towards prevention of pressure ulcer as compared to those who were disagree about inadequate facilities and equipments (Table [6](#Tab6){ref-type="table"}).Table 6Bivariate and Multivariate analysis of factors associated with nurses' practice regarding to prevention of pressure ulcer, Gondar University Hospital, Northwest Ethiopia, 2014VariablesPracticeGood, nPoor, nCOR (95% CI)AOR (95% CI)Level of educationDiploma43501.00Bachelor77781.2(1.01-2.92)\*Work experience1-101091211.0011-201171.7(1.34-4.66)\*Time allocationAgree26271.00Disagree941010.9(0.53-1.77)\*Nursing leadershipSatisfied73433.1(1.83-5.16)1.9(1.04-3.82)Not satisfied47851.001.00Staff shortageAgree16920.06(0.03-0.12)0.07(0.03-0.13)Disagree104361.001.00Inadequate facilitiesAgree991200.3(0.13-0.74)0.4(0.19-0.83)Disagree2181.001.00\*Not significant in the multivariate analysis (back ward stepwise logistic regression)

Discussion {#Sec19}
==========

Prevention of pressure ulcers is an indicator of quality of care. Nursing care has a major effect on pressure ulcer development and prevention. Hence, Pressure ulcers are a major nurse-sensitive outcome \[[@CR16]\]. So this study was aimed to describe the level of nurse's knowledge and practice on prevention of pressure ulcers and its associated factors in Gondar University Hospital, Northwest Ethiopia.

In this study, 54.4 % of the participants were found to be knowledgeable. While substantial proportions 45.6 % were not, this is inadequate. Because, as they are nurses working in recognized teaching referral hospital, and are expected to be well experienced, this level of knowledge is below the anticipated. The finding of this study is comparable with other studies conducted in different parts of the world. In a study conducted in Turkey the mean score of correct answer was 48.85 % \[[@CR17]\] and the study conducted in Belgian hospital revealed that the mean knowledge score was 49.7 % \[[@CR13]\]. Similarly, the study conducted in Bangladesh indicated that the overall nurses' knowledge on pressure ulcer prevention were found to be 57.79 % \[[@CR18]\] and the other study conducted in one of the largest health insurance hospital in Alexandria, found that, the overall mean percentage score for nurses were below the minimum acceptable level \[[@CR19]\].

Respondent's formal education and training experience may be a factor related to this poor level of knowledge. Pressure ulcer prevention related content included in their curriculums might not be sufficient. In addition, lack of learning resources for nurses to update their knowledge would be another reason for the poor level of knowledge. Specifically in Ethiopia, there is a limited learning resource for nurses to update their knowledge. Moreover nursing journals are not available even at the nursing institutes or hospitals. Specific to this study 91.1 % of the participants had not received any formal training and 89.9 % of the nurses were not using any existing guidelines on risk assessment and prevention of pressure ulcer.

Respondent's level of education was found to be significantly associated with knowledge of pressure ulcer prevention. This finding is in line with the study conducted in Sweden among registered nurses and licensed practicum nurses in which the registered nurses' score were significantly higher than those of the licensed practicum nurses \[[@CR20]\]. This could be attributed to the possibility that more educated respondents have a higher opportunity of exposure to different courses directly or indirectly related to prevention of pressure ulcer.

Respondents with work experience of 11-20 years had good knowledge when compared to those with work experience of ≤ 10 years. Similar finding was reported in study conducted in Nigeria; where years of experience were significantly associated with clinical practice and knowledge \[[@CR21]\]. Other study done in Spain on Nurses' knowledge and clinical practice of pressure ulcer care revealed that, the greater the working experience the higher the knowledge gained \[[@CR22]\]. The reason might be nurses with more years of working experience have more chance to work with different professionals so that they can learn from their coworker's experience. Also since they have more prolonged exposure to patient care, they have greater chance to learn how to prevent pressure ulcer even from their own mistakes as compared to those who have less years of working experience.

Nurses who took formal training on pressure ulcer prevention were found to have good knowledge than those who had not. Similarly in a study conducted in Swedish healthcare to assess knowledge, attitude and practice of nursing staff on pressure ulcer prevention; nurses who had training were more knowledgeable than those who did not \[[@CR23]\]. This might be due to the fact that training increases the chance of the trainees to get up to date information about pressure ulcer related preventions.

Staff shortage is one of the factors associated to nurse's practice in prevention of pressure ulcer. This study also favored the above claim in which, respondent's practice of pressure ulcer prevention was found to be poor which was less than 50 %. Similarly study conducted in England showed that, majority of the nurses reported lack of staff and time as barrier to implement effective care practices related to prevention of pressure ulcer \[[@CR24]\]. The poor practice can be explained by the fact that, shortage of nursing staff limits the working time available for each patient's care. Especially in countries like Ethiopia where number of health professionals is near to the ground, inadequate nurse to patient ratio may limit the implementation of quality care related to pressure ulcer prevention.

In this study more than three fourth of nurses did not use a risk assessment scale. Similarly the study conducted in Sydney found that 79 % of the nurses did not use any assessment tool to identify patients with at risk of pressure ulcer \[[@CR25]\]. This can be explained by lack of evidence based nursing practice and in-service training on prevention of pressure ulcer.

Respondents who were satisfied with the nursing leadership had good practice as compared to those who were not. Possible reason for this result might be nurses who are satisfied with the nursing leadership are happier on their working environment, so that they are motivated to invest all their knowledge and experiences on practices related to prevention of pressure ulcer.

Inadequate facilities and equipments in the workplace were associated with poor practice on prevention of pressure ulcer. This might be due to the fact that limited access to adequate facilities and equipments may hinder nurse's motivation and ability to prevent patients from developing pressure ulcer.

Using a self reported questionnaire to examine the nurses' practice towards prevention of pressure ulcer was the main limitation of this study.

Conclusions {#Sec20}
===========

Nurses' knowledge and practice regarding prevention of pressure ulcer was found to be inadequate. Having higher educational status, attending formal training, being more experienced showed a positive and significant association with knowledge; whereas inadequate facilities and equipments, dissatisfaction with the nursing leadership and staff shortage and were found to be associated with poor practice of pressure ulcer prevention. In-service training, upgrading courses and ensuring availability of the necessary facilities and equipments are some of the important steps to improve nurses' knowledge and practice regarding to prevention of pressure ulcer.
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